Current progress in the development of an intravenous membrane oxygenator.
In vitro testing of an intravenous membrane oxygenator (IMO) consisting of hollow fiber membranes arranged around a centrally positioned balloon is reported. A total of six IMO prototypes were mounted in a specially designed mock circulatory loop and perfused with physiologic saline or fresh abattoir ox blood to investigate their oxygen and carbon dioxide transfer capabilities. One IMO prototype was mounted in the flow loop and perfused with saline for 13 continuous days to test the durability and reliability of the prototype design. It is the authors' hypothesis that the rhythmic inflation and deflation of the balloon increases convective mixing and cross-flow of blood around the fibers, thereby enhancing gas exchange capabilities. The results of these trials support this contention, namely that gas exchange efficiency rose with increasing frequency of balloon pulsation. No significant deterioration in oxygen transfer was observed in the durability test prototype, which was continuously perfused with saline for 13 days.